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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) rUIACTMPb AJW PEMOHTA OBCAflHUX KOJIOHH 
(57) Abstract: 

M3o6pexcHMe othochtcm k oojiacm 6ypenMH w flo6b*HM He$ra h ra3a, b tiacTHOCTM k tcxhhkc h TexHojionoi 
KanHTa/ibHoro peMOfrra cKBanasHbi. Uejib - nosbnneKHc Ha^cAHocTH pci^HXHo-BOOcraHoeKTe/ibiibix pa6or 
3a ewer 3amjrrbi repMenrawpyioinero noKpbiTHH c coxpaiieHMew repMeTH3anpH KonoHHbi no sceii jyume 
HanwacHHoro nnacxbipw. stopo oh cna6«eH npeAOXpainrrejihHbiMH MaHKCTaMM, MaxcxiManbHMii 

Hapyj&Hbift ;jwaMerp KOTopwx npeBbmiaeT HapyTKHbift /jMaMerp KOJibueBbix 3jicmchtob, npw stom 
npefloxpajurrcJibHWC MaiuKerbi paauemeHw Mcmjxy KOJibi^eBbiMM ancMCHTaMM repMeTH3Hpyioii^ero 
noKpbtTHn c 3a3opoM c bo3mojkhoctbx> B pa6oueM nanoKeiMH nepeKpuTMH 3a3opoB c yMeHtnieHMeM 
HapyMHoro jnianerpa npeAoxpaHHTenbHbix liaHxer pp HapyjKHoro fluawcTpa KonbqeBbix aneMeirroB. 4 un. 
blblbll 
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Description |OnHcanae H3o6pereHB5iJ: 

H3o6pcreime othocbtch k odnacrw 6ypcHHH m Ao6bi«m hw^tm b ra3a h, b MacrwocTM, k tcxhmkc b 
TexHonomw KanwTajibnoro peuoHra cKBajKHHbi. 

Uenuo H3o6pereHH« «armerc« noBbimeHMe HaaexHocnt peMOHTHo-BoocraHOBMTenbHbix pa6or 3a cuer 
3amnTbi rcpMCTH3Hpyioincro noKpuTHH c coxpaHCHMCM rcpucTH3auHM KOJioHHW no eceil AHKHe 
HanoraeHHoro imacxbipH. 

nocraancHHaH qejib Rocraracrcn xev*, irro nnacxbipb n/ 1 * 1 peMoirra o6canHbix kqjtohh cocrrosnrpaf n3 
npoAOJibHO-ro^pnpOBaHHOfl Tpy6bi c HapyjxHboi repweTH3npyiomma noKpwTHeu, BbmanHeHHbDj W3 Ha6opa 
KQjibuesbix 3jicwcHTOB, pacnono?KCHHbuc HAonb rpy6bi c 3aoopOM ffpyr OTHocsrrcJibiio npyra, cna6mcn 
np^oxpamrrcnbubikoi MajtmcraMM. MaKCMManbHbXH HapyxHbca AHaMerp KOTopbix npcBbimaer HapysHbiA 
AMavieTp RonbueBbix ajieueirroe, npw aroM npeAoxpaHMTenbHbie uaHxeTU pa3uemeHbi uex^y KojibueBtn/H 
axiexxcuTakai pepMenowpyiomcro noKpbiTHM c 3a3opauM c B03M0XHOCtuo e paooueu nonoxeHMH 
nepeKpbiTMH 3a3opoB c yweHbmcHitcM napymHoro AMaMerpa npeAoxpaHMrejibHbtx uanmcT pp HapyxtHoro 
AHaMCTpa KOJibueebix ancvieHTOB. 

npH TpaHcnopTMpoBxe TaKoro nnacTbipH b KonoHHy o6canHbix Tpy6 koht3Kt ero co ctchkoA kqhohhbi 
ocymecTariHCTCH Mtpc3 MaHXCTbi, pa3ucn;eHHbic b 3a3opax ucmjjy Konbi^cBbiMM rcpMcni3npyiom»uti 
aneMCHTauH Ha onpeAeJicHHOM paocTomnof npyr ox npyra no bcc« pjumc nnacTwpfl. 

MaHTKcxa Bb ma/men a b bbac umnompa c nocxoHHHWM mm nepeMeHHbiM no ce a/ihhc nHaMexpoM h 
TOjraxHHOft CTeHKM. HaHOojibmHB ;{ManeTp MauuseTbi npeBWinaex h a py jk hi>tm oimcaHHbifi ppaMerp 
KOjibu.cBoro rcpMeTH3HpyiOD4cro ancMCHxa. 

n^HHa uamaex BbrfHpaexcH xoxmm o6pa3ow. nxo6bi npn p a3 mctachmh mx Ha nnacxbipe Mcxfly 
repMCTH3Hpyiom>iMH aneMetrraMH coxparcuicH 4>yHKiXBOHajibHbiB 3a30p hc TOJibRo npH xpaHcnopxBpoBKe, ho 
b npH pacrmrpeHHH ruiacxbipH b kojiohhc 

Paccxosnaie uem#y uaRxcTauH h hx kqjthmccxoo paccmrrbiBaexcH o 3aBHCHMOCXM ox nJiHHbi iuiacxbrpsi h 

KpHHH3HbI CTBOJia CKBaJKMHbi, HTo6bI npH KOHKpCTHblX HX 3Ha^CHHHX HCKJUOMHTb. ROHTaKT 

repMC im JMpyx>mero nonpbixHH nnacTbipH c EonoHBoft b ero pa3pymcHHe. 

Koii^HrypanHH MaHHcex, $H3HKO-MexaHHMecKHe CBOMCXBa h npoMHOCTHbie xapaKTepMCTMKH MaxepHana M3 
Koroporo ohm H3PoxoBncHbi. no3BQJi5BOT ooecnewrb mx ue/iocTHocTb np» ^BHxeHHH nnacxbipH B 
CKBajKMHC. a npH ero pacnmpeHMH Refyopuirpo BaxtcH b panMajibHOM HanpaancHira a° BensraMHbi paanoH 
Tomnjfflc repMCTH3Hpyiomero nospbixBH njiacxwpH, HCK/no*iaH AonoranrrejibHyio norepio npoxoAHoro 
ceneHHn KojioHHbi oocaAHbix Tpy6. 

Ha (Jiht. 1 H3o6paj«eH iuiacTbipb 1 c o;;<rr».LMM Ha Hero rrpe^ o xp ai nrreji 1 j ti jium uaRxeraMH 2. cnyn^eHHbdl B 
o6caAHyx) KonoHHy 3; Ha $vm. 2x3 npoAOJibHbie h nonepeMHbie cctohmh MaHxerbi; Ha fyixr. 4 Bapwairr 

BO3MOKH0rO H3rOTOBJieHHR USCOXCT. 

ManaeTa (4>kt. 1 3) M3roTaBnKBaercH c nepeMCHHbiu no ee ftnvrne AHavterpou c onHHaKOBoa Tonnpmofl 
crreHKH no Bcewy cchchhjo paBBofl hhm 6raoKott Tomujaie repueTH3Hpyx)m,epo noK p wtvlh nnacrbipn. Ha 
KOHHCBbix ywacTKax 4 ee BHyxpeHHKft ABawerp BbmojmeH c MMHyooBbiw A^nycKOM no oTHomeHmo k 
HapyKHOMy ABaMerpy njiacxbipH. B cpCAHCH wacmi 5 ABaMerp ManmeTbi yee/onMBaeTCH 6e3 HOMeHeHBH 
TojnHMHbi creHKJti a° paswepa Ha 3 4 mm npeBwrnajoiuero fjjAabterp pepuenowpyioii^epo Kanbi;eBorx> 
aneweHTa 6, b pe3yjibxaTe «iero b xene uaHxerbx o6pa3yexcH nonKyxpeHwe. 

riepexoAbi 7 ot 6ojibniero ABaMeTpa r weHbrneMy BbmonHeHbi kohmmcckmmm c yrnoM npw Bepnome KOHyca 
ueHbniMM 45°. Mcmpy repMCTHROM 6 m uaHwrroft 2 HMecrrcH 3a3op 8. PLaacTbipb cnycKacrcn b CKBaxMHy 
Ha nrraHre 9. 

RnacTbipb co6HpaexcH a ycTaHanraiBacTCH cncAyromHM o6pa30M. 

MaHXeTbi 2 OAeeaiOT Ha njiacrbipb 1 c HaTHroM, hto ooecnewBaex mx yAepxaHne Ha Hew. 3axeM Ha 
n/iacTbipb HaHocHxcM repMerH3Kpyion;ee noKpbiTwe 6 b BMAe KonbueBbix aneMCHTOB TaKMM oopasoM, uTo6bi 
MexAY hmmm h MaHHteraMH 2 ocxaBajiCH 3a3op 8. riocne aroro n/iacrbipb Ha nrraHre 9 onycxaeTCH b 
o6canHyio Tpy6y k uecry ee HerepMenraROCTM, b pacnrapHercH AopBBpyion;eB ronoBxoM a° nnoTHoro 
KoirraKTa co ct€Hkob oocaAHoA kojiohhu. 

TpaHcnopxHbie rafiapnTHbie pa3Mepbi njiacTbipH o6ycnoBJicHbi paaMepaMM npcAoxpaHHTejibHbix uanmer b 
noaroMy npn a^bbcchmb ero b Konoimc KoirraKx rep m eTM3Hpyiou4,em noKpbiTBH im acTbipH co creHxaMM 
oocaAHbix kohohh HCK/no^cBU ^rro o6ecneuHBaer ero coxpaHHOCTb. 



MaiuseTbi H3roTaBJtHBaioTCH M3 Marepwana ppcmTiwuo anacTH^Horo, urofibi He npenHxcTBOBaTb 
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pacmnpeHMJO nnacrrbipa b kojiohh€ w hc co3AaBaTt> npw yroM 3Ha»ofTCjibHi>ix AononrorreJibHbix ycuriuM m b 
to »c BpeMH flocraTOHHo npowHoro, cnoco6Hono coxpamrrb reoMerpiwecKyx) $opMy b rrpouecce 
TpancnopmpoBKH iuiacTfcJpH k wecry HapymeHHH kojiohhu. HanpHMep. namrmuiena mm pe3nnij. 

npw pacniHpeHHW njiacrbtp* uaiuBerbi 3a ewer noflHyTpeHMH, o6pa3yK>ng4X 3a3op lO MeK^y hhuu h 
miacrbipeu H kohmmcckidc nepexoflOB. HCKJUOwaiomKX o6pa30BaHne cmia^oK, ^e^pMiipyiOTCH B paflwanbHOM 
iianpaBncHMM h npJUKJfuaiOTCJi k ctchkc nnaerbrpn. nocKonbxy TOJimjnia ctchkh wamacr 6rof3Ka TanmwHe 
repMcnonpyiomero noKpbiTHn, jjonanmiTenfeHOH norepw npoxo^noro ceueHHH kojiohhu b 3oHe ycxanoBKH 
nnacTbfpH He npoHcxojjHT. 

HcnojiiooBaHHC npwiowcHHoro luiacrapn. cHa6«CHHoro npcfloxpaHirrenbHbiMM uaHxexaMM no3BQjntT 
npcwynpeffHTb rpeHne rcpMcni3Hpyiomcro noKpwTHH o ctchkm kojiohhm. coxpaHH-rt* ero uenocTHocrt> n 
o6ccnc^irrb n^txmjA pcuoirr HerepvieTOTHbix o6caflHbix kojiohh. HblbU blblb!2 blblbl3 
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Claims (<2>opuyjia H3o6pereHH5i): 

OnacTbipb jyin pcMOHTa ofcaflHblX KOJIOHH. COCTOHmKfl H3 npOAOJlbHO IXX^pHpOBaHHOfl Tpy6bl C HapyMHbIM 

repM€TH3npyioa9iM noKpbinieM, BbmanHeHHbiM H3 Ha6opa Kojibi^eBbix ajieueirroB, pacnojioraeiorbix B/jo/ib 
Tpy6w c 3a3opoM oTHOCHTfjitJHO ppyr ppyra* oT/nwaKuqidfcsi tcm, «rro. c ucjiuo noBbnaeHMH Ha^oKHocrw 
poJOHTHO-soocTaHOHHTejibKbix pa6or 3a ctct samjrrbi repMeTH3Hpyiomero nOKpbTTWI C COXpaHeHHeM 
repMentsaigoi kojiohhm no bccm jjjxwhc Hanomeinioro iuiacxwpw. oh cna6xeH np^oxpaHirrcjibHbiMH 
MaHJKeraMH, MaKCHManhHuA HapyKHbrik ^nawerp ROTopbix npeBbnuaer Hapyxuboi flwaMerp Kanw;eBwx 
3jiexiCHTOB. npH 3tou npcfloxpaHirrejibHtje uaHJKerbi paauempHU u«K«y Kontj^cBtJi^M ajieueHTaMH 
rcpMcnoKpyiomero noRpbiTiiH c 3a3opaMH c B03Mo«HOCTbio b pa6oMCM nonoKeHMM ncpcKpwnw 3a30pOB c 
ywcHMncHHCM HapyTKHoro AHaiuerpa npcftoxpaHHTCJibHbix Manaer jjo Hapy«Horo ^nawerpa Ko/ibucBbLX 
aneueHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 

A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 
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Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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